T HE scholarly reviews on new aspects of the mechanisms underlying irregular heart action presented in this symposium would have been considered by many to be "Cnonrelevant" and esoteric if published a few years ago. To some, however, it was quite obvious at that time that a morphologic and physiologic correlation of cardiac function was imminent and that this in turn would lead to a better and more useful practical concept of irregular heart action. The usual separation of electrocardiographic analyses into those concerned with the interpretation of the form of an electrocardiographic complex, and into others concerned solely with the sequence of beats has largely disappeared today. At best this habit was a didactic device based only on descriptive and empirical observations. When several old physiologic concepts of cardiac function were reinvestigated these arbitrary divisions became obsolete.
All alterations of an electrocardiographic record, whether the sequence of beats is regular or not, are ultimately dependent on changes in the spread of electrical activity from one fiber to the next. This involves changes in several fundamental parameters of cardiac function which occur on the cellular and subcellular level: (a) changes in the 944 duration of the excitatory process of a fiber, which has a direct bearing on the ability of tissues to respond to successive stimuli ("refractoriness"); (b) changes in the rate of excitation, which expresses the ability of a fiber to change from its resting to its excitatory state ('depolarization"), and which, in turn, is a function of the rapidity of the electrochemical processes occurring within and on the cellular membranes; and (c) the time course of the recovery of a fiber to its original resting condition ("repolarization"). In essence, these factors control the speed and direction by which the electrical changes are transmitted from one fiber to the next, and they determine the rate at which an individual fiber is able to respond fully or partially to a premature stimulus.
An additional factor deals with (d) the ability of probably all cardiac fibers for "selfdepolarization," i.e., for a cell to change the level of its resting potential and eventually reach a voltage threshold where the cell undergoes spontaneous excitation ("automaticity" On a more fundamental level the electron microscope has provided information on the detailed structure of the transcellular membrane of heart muscle. Among other observations, two very important morphologic-functional interrelationships were established: (1) the ultrastructural basis for low electrical resistance pathways from cell to cell necessary for intracellular axoplasmic current spread was conclusively demonstrated (diads and tight junctions ) ;9 (2) a logical answer to the apparent differences in electrical constants, particularly capacitance of heart muscle as compared to nerve, has been provided by a demonstration of not only the intracellular canal systems and infoldings of the surface membrane, but also by the discovery of fingerlike membrane projections and interlocking pivots through the extent of the total membrane surface.10 The cardiac membrane is therefore a complexly folded, interdigitating cover over and around the cardiac axoplasma (the seat of the contractile mechanisms) with which it intimately interacts.
During the last few years these fundamental studies concerned with details of cellular and subcellular morphology and physiology as a basis of irregular heart action have been complemented by observations in expenmental electrocardiography of a more conventional type, which, in their approach, may be considered an extension of F. N. Wilson's concepts developed between 1930 and 1950 . These new studies concern themselves with the spread of excitation from atrial to ventricular musculature and with the intraventricular conduction system. Earlier studies Circulation, Volume XLIII, June 1971 on details in intramural spread of excitation by Scher, Durrer, Sodi, Pallares, and Prinzmetal, and studies on the excitation of endocardial surfaces by intracavitary electrocardiography, while not of imrnediate concern to the problem of cardiac irregularities, provide the bridge between older observations and newer concepts.
Two specific areas of clinical and experimental study are particularly pertinent: (1) '5 Here are, then, a few reasons why the morphologic, experimental, and clinical area of the study of the irregular heart action, its mechanism, diagnosis, and therapy have of late become of renewed interest. Languishing in the shadows of a somewhat dull empiricism a few years ago, it has become a cardiological Cinderella-we are having a ball!
